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1068MP-163 Exercise Performance After Fontan Conversion to Total 
Cavopulmonary Connection 
Rae-Ellen W. Kavet, W. H. Franklin, 8. J. Deal, C. Mavroudis. Carl L. Backer, M. 
Danduran, J. F. Strasburger, M. Mesnik. Children’s Memorial Hospital, Chicago, IL, 
Norlhwestem University Feinberg School of Medicine, Chicago, IL 
Conversion (CON) of a previous Fontan anastomosis to total cavopulmonary connection 
FCPC] is a management option for pts with progressive heart failure and intractable 
atrial arrhythmias. To evaluate exercise response to CON, pre and post operative tread- 
mill exercise (TE) results for all 54 patients who had undergone the procedure here 
between l/94 and 5102 were reviewed. There were 53 early survivors; 4 pts required 
subsequent cardiac transplant and 1 died suddenly 7 mos after surgety. Mean age at 
CON was l&6+/- 7.6 yrs and time from Fontan averaged 12.6 J- 4.2 yrs. TE was per- 
formed using the standard Bruce protocol at a median of 39 days before CON and 1.6 
yrs post CON. Only pts with R max >I .O were included. Findings (mean +/- SD) in 26 pre- 
op and 19 post op pts are compared by unpaired t-testing below. Pre-CON, TE rhythm 
was sinus in 65%; post-CON, rhythm was paced at rest in 79% but sinus with exercise in 
74%. Results of paired analysis in 9 pts who undenvent TE before and after surgery did 
not differ from those of the group. Conclusion: Despite continued chronotropic incompe- 
tence, Fontan CON to TCPC significantly improved exercise performance on early post- 
operative follow up. 
FONTAN:PRE-CON (11.26) TCPC:POST-CON(n=lS) p 
REST: HR 83+/-19 92+1-13 NS 
SBP 112+/-14 116+/-17 NS 
DBP 70+/-l 1 73+/-16 NS 
SAT 92+/-6 95+/-3 NS 
MAX EX: HR 142+/-23 152+/-24 NS 
SBP 133+/-16 156+/-27 .0025 
DBP 72+/-g 72+/-l 6 NS 
SAT 86+/-g go+/-4 NS 
V02 20.7+/-3.5 24.0+/-5.1 .0163 
3:12 p.m 
1068MP-164 Natural History and Outcome of Patients With Late 
Onset and Recurrent Atrial Arrhythmias After Fontan 
Surgery 
Subash C. Reddy, Linda M. Russo, Lee B. Beerman, Yuk M. Law, Children’s Hospital of 
Pittsburgh, Pittsburgh, PA 
Background: Although the risk factors for late onset atrial arrhythmias (ARY) in Fontan 
(FO) patients (pts) are well known, there are limited data on the frequency of ARY recur- 
rences and their impact on long-term management and outcome. Methods: Retrospec- 
tive chart review of FO pts with ARY for demographic, anatomic, type of FO, age at the 
first episode of ARY. mode of treatment of this ARY was performed. Time interval of ARY 
recurrences from the first episode, interventions (anti-arrhythmics (AA), cardioversion, 
pacemaker, and surgery) and their impact on late outcome were collected. Results: 
There were 25 pts in the study. The median age of FO was 7.9yrs (range 1-19yrs). The 
median age at first ARY was 15 yrs (range3.37yrs). The median time interval from FO to 
first ARY was 83 months (range l-292 months). Twelve of the 25 pts (50%) had recurrent 
ARY despite treatment (digoxin 75% and AA 25%). The median age of recurrent ARY 
was 17.7 yrs (range 4-37 yrs). The median time intewaf from the first to the second epi- 
sode was 6 months (range l-46 months). Seven of 25 pts (28%) were treated with AA for 
the first ARY while 9 of 12 (75%) pts for their ARY recurrences. Eighteen of 22(81%) SLIT- 
viving pts were on AA, and 4 of 22(16%) required a pacemaker to maintain sinus rhythm 
at a median follow-up of 20 yrs (range 3-39 yrs). Six (24%) pts underwent surgeries pro- 
cedures for presumed ARY recurrences on follow-up. The freedom from recurrent ARY 
was 50%, 25%. and 16%, at Gmonths, 1 yr and 3 yrs after their first episode. FO surgery 
at a later age (9 vs.6.7 yrs), ventricular dilatation (25 vs.6%), systolic dysfunction (58 
vs.31%). and AV valve regurgitation (42 vs.l5%) were seen more commonly in pts with 
ARY recurrences. The overall survival was 66%. Conclusions: ARY recurrences are 
common and tend to occur early after their first episode in FO pts. There is an increase 
need for AA, and pacemaker to maintain sinus rhythm in FO pts. Probable risk factors for 
ARY recurrences are: FO > 1Oyrs of age, ventricular systolic dysfunction. and AV valve 
regurgitation. The overall survival remains favorable despite ARY recurrences. Under- 
standing this long-term natural history of ARY should facilitate prospective management 
of the first episode of ARY in these pts. 
1068MP-165 
lqor I. Tulevskl, Ali Dodge-Kh&ami, Ernst E. van der Wall, Barbara J M. Mulder, 
Academic Medical Center, Amsterdam, The Netherlands 
Background: To examine the relation between plasma neurohormones Brain Natnuretic 
Peptide (BNP) and Atrial Natriuretic Peptide (ANP), and NYHA functional status classifi- 
cation. in patients with chronic tight ventricular (RV) pressure and/or volume overload. 
Methods: BNP and ANP levels were measured in 67 patients (age 30(12)) and 12 
matched healthy volunteers (age 31(10)). Patients with congenitally corrected transposi- 
tlon of the great arteries (CCTGA, n=lZ), surgically corrected TGA (n=l6), and subpul- 
monary pressureivolume overloaded RV (n=37). were classified in NYHA functional 
classes I - IV. Exclusion criteria included renal impairment, atrial arrhythmias and lefi 
ventricular dysfunction. Results: Plasma BNP levels in asymptomatic patients (NYHA I) 
were significantly higher compared lo healthy volunteers (5.0+4.0 vs 2.4+1.6 pmol/L, 
p=O.O3). There was no significant difference in both BNP and ANP plasma levels 
between patients with functional class NYHA I vs NYHA II (BNP 5.024.0 vs 5.1+2.2 pmoll 
L; p=ns, and ANP 6.5k5.3 vs 5.9k3.2 pmol/L: p=ns). BNP and ANP plasma levels were 
significantly higher in patients with NYHA Ifl compared to NYHA II (BNP 22.lk6.6 vs 
5.1t2.2 pmoVL, p=O.OOOl and ANP 17.8i10.2 vs 5.9k3.2 pmol/L, p=O.OOl) and NYHA IV 
compared to NYHA Ill, respectively (BNP 115.7+57.68 vs 22.1+6.6 pmol/L, p=O.O05 and 
ANP 57-31.7 vs 17.6*10.2, p=O.OZ).Conclusion: A strong relationship exists between 
the NYHA functional class and plasma neurohormonal levels. Plasma neurohormones 
and in particular BNP may be used for quantitative follow-up in patients wth chronic RV 
pressure and/or volume overload. 
3:36 p.m. 
1088MP-166 Restrictive Characteristics of the Systemic Right 
Ventricle in Adults With Congenitally Corrected 
Transposition of the Great Arteries and Relationship 
With Cardiopulmonary Exercise Testing Parameters 
Alexandra A. Froaoudaki, Wei Li. Periklis Davlouros, Stella Brili, Michael Y. Henein, 
Michael A. Gatzoulis, Royal Brompton Hospital, London, United Kingdom, Athens 
University, Hippokration Hospital, Athens, Greece 
Background: In patients (pts) with congenitally corrected transpwtion of the great arter- 
ies (ccTGA) the right ventricle (RV) supports the systemic circulalion. Systolic RV dys- 
function and exercise intolerance are known late complications. The exact relationship 
between resting hemodynamics and exercise intolerance has not yet been determined. 
Methods: We prospectively studied 16 adults (9 male), mean age 44+13 years (range 
22-72) with ccTGA using transthoracic echocardiography and cardiopulmonary exercise 
test which was performed at the same day. All 18 pts had two good-sized ventricles, 
while 6 had undergone previous reparative surgery. 
Two experienced echocardiographers independently scored RV function as normal=O. 
mildly=l, moderately=2 and severely=3 impaired. Tricuspid regurgitation was assessed 
by colour flow Doppler, as above. Left and right atrial volumes were calculated. Echocar- 
diographic measurements were compared with published values for the systemic ventri- 
cle of healthy controls. Cardiopulmonary exercise parameters were also determined. 
Resuks: Systemic tricuspid valve early diastolic deceleration time was significantly 
shorter (137+17ms vs. 199*32ms, p-zO.01) in pts, whereas isovolumetric relaxation time 
and transtricuspid E/A wave velocity ratio were not different from controls. Left atrial vol- 
umes were significantly greater in pts and did not correlate with the degree of tricuspid 
regurgitation (80+29mls vs. 40*12mls, p<O.Ol). Mean peak 02 consumption (pVO2) was 
19.9~7mls/kg/min. mean %predided pVO2 was 67.5+25%, mean VENCOP slope value 
was 31.2+9 and mean exercise duration time was 9.2+3.6min. Peak VO2 and exercise 
duration correlated with age (r=-0.63, p=O.O5 and r=-0.6, p=O.OE respectively). Out of all 
the echocardiographic indices, only the transtricuspid E/A ratio (1.3 f 0.56) correlated 
moderately with VENCOP (r=0.5, p= 0.04). 
Conclusions: Right ventricular behaviour suggests restrictive physiology in adults with 
ccTGA The hypelventilatoly response to exercise (steeper VENCOP slope) may con- 
tribute to exercise intolerance in these patients. These findings warrant further investiga- 
tion. 
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1068MP-167 Systemic Ventricular Response to Dobutamine Stress in 
Patients With Mustard Repair for Transposition of the 
Great Arteries 
Wei Li Tim Homung, Chnstine O’Sullivan, Derek Gibson, Michael Gatzoults. Michael -I 
Henein, Royal Brompton Hospital, London, United Kingdom 
Background: After Mustard repair for transposition of great arteries, the morphological 
right ventricle remains supporting the systemic circulation. Long term adaptability Of the 
right ventricle to systemic pressures has not been clearly understood. Aim: To assess 
right ventricular electrical and mechanical response to dobutamine stress in patients with 
Mustard repair for TGA and to explore possible mechanisms that may result in late ven- 
tricular dysfunction. 
Methods We studied 27 patients, 25r 6 years after Mustard repair for TGA, age 292 7 
years (female 15) and compared them with 17 normal subjects of similar age using long 
axis dobutamine stress echocardiography protocol. Results At rest: the onset of sys- 
temic ventricle long axis (free wall) shotiening was delayed with respect to the Q wave 
and its amplitude reduced compared to controls (P<O.O03, and P<O.OOl, respectively). 
